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This study reports the results of a systematic analysis of selected prod-
ucts of the New Primary Grades Reading System (MRS), a structured, sxperinental
progran of .ruding acquizition for five- and six-year-olds, designed at the
Learning Research and Development Center of the University of Pittsburgh (Beck
and Mitreff, 1972). The purpose of the study is to make explicit certain strate-
gles of instruction which are implicit in selected structured products of this
reading curriculum. In this way, more precise knowledge of the nature of the
planned sequence as it actually appears in the instructionsl products is made
available.

The content being analysed is the curriculum structure defined by constructs
from behavicral learning theory. The focus is on readirg aoquisition skilis
which differ from skills required of the msture and proficient reader. The
anslysis seeks to identify the ins-~uctional strategies which bring elements
of written language to be learmed, learner behavior, and presentation mechanisms
together in & way that facilitates a young child's learning to read. In order
to perform this analysis, a methodology was developed for determining the oon-
ditions of learning to resad which are inherent in the MR3I produsts. This meth-
odology serves the purpose of articulating the prescriptive theory which has

been designed into the instructional sequences of MRS,
Method and ‘Theoretiosl: Framework

Behavicral anslysis of classroom learning was ploneered by E. L. Thorndike
(1922), developed further by Sikinner (1953) and applied to ths building of learn-
ing hierarchies by Gagne’ (1962) and others. In this tradition, Glaser (1962)
presented a basic tesching model. Holland (1965) carried out careful research
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on programming variables, and later (Holland, 1967) rresented a “blackout tech-
nique” for assessing the efficicacy of prograrmed materia... Mre recently,
Solland*Doran (1973) have elaborated the basic Skimmerian learning model to
include five elements to be considered for contingency management.

- .o method used in this study is one of successive imposition of theoretical
models upon the design of the instructional products. A basic te.-:hing model
of Glaser (1962) is used to 1limit the analysis to the instructional procedures
only. By means of sorting rules, instructional products are identified. Tne
tnit of time chosen is one school year (grade one); the curriculum unit is the
classroom. Instructional products analyzed are selected from the entire array
of products available for classroom use. Taking the designer’s orgsnization
scheme, the instructional procedures are further limited to those in the verti-
cal progression of behavioral objectives where new content and skills are taught
(Beck and Mitroff, 1972, p. 37). Tosti and Ball’s (1969) model for identifylng
dimensions of stimulus and response at the level of a lesson in the curriculu=
1s used as a point of departure for the detailed analysis of the insiructional
events within KRS. For the analysis of initial instruction, selected sequences
are identified by response types after the categories given by Holland and Doran
(1973). A decoding bierarchy developed by Gagne (1965) and several acquisition
models of reading (Williams, 1973) are applied to the analysis of decoding tech-

niques in MRS. Two busic comprehension tasks, word scanning and pattern scanning,
are identified from the categories available from several different ocomprehension
taxonosies (Davis, 1968, Auerbach, 1971, Carroll, 1972).

The fine-grain analysis of each instructional sequaence type is carried out
by using two basic procedures. First, within the individual sequence, the four
elements of the Glaser (1962) teaching model are identified. 3econd, the .sic
Skinnerisn learning model as elaborated by Holland and Doran (1973) is used to
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identify the elements for contingency mznageuoné'uithin each sequence. Frogran-
ming variables are the specific objects of intersst within this part of the analysis.

From the identification of thess elements found in various theoretical models
selected, some generalizations are formulated. These are then articulated as
strategies of instruction for lsarning how to read.

For the assessment of the effectiveness of the design of the materials,
two procedures are used. An application of the blackout technique helps in
judginz the sequences for contingency management. A4nalysis of Progress Checks
gives information about retention of material taught and the occurrence and
types of errors.

Lindtations in this method must be taken into account. 4 Skinner-Holland
approach views instruction chiefly as a management process. Knowledge i3 equated
with behavior and no attempt is made to describe events in the learner's concep-
tual system. Cognitive models of learning are not used. Programming variables
are the elements of interest; 1i..s., stimuli, responses, and straightforward
relationships between thess. Attention is paid to shaping behavior by gradual
progression and successive approximations, prompting and fading of prompts.

Active responding should give evidence of proper discriminative behavior. These
conatitute the conditions of learning being investigated. Basically, the method
13 one of matching instructional variables with experimental variables identified
in various theoretical models. This procedure is based on the assumption that
experimental variables and scientific methods can be translated into the classroom
setting and still retain validity. The key conceptz that guide the process

are task analysis and soﬁuencing for contingency management.

In summary, the curriculum products of NRS serve as data for the analysis.
Task analysis makes the deteciion of instructional strategies possible. Expliecit
listing and grouping of strategies make generalizing about these strategles

possible. Generalizations about how te instruct in reading ars, in faot,
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principles of instruction. Performing this analysis of instructional sequences
in NRS has revealed soms explicit prescriptive principles for reading acquisition.

Results: Instructional Strategies in MRS

Results are reported in terms of both curriculum variables and variables
at the level of an instructional event. Sequencing is assessed by the blackout
technique. Analysis of Progress Chacks gives iaformation on students' errors
and on the degree of individualziation.
Strategies Related to Curriculum Variables

The analysis of the NRS program indicates that the structure of the dis-
cipline of learning to read is a set of relationships (correspondences) between
printed textual units and spoken language patterns. By consistent variation of
the presentation elements, the child learns to deal with a varlety of graphemic
and syntactic units in order to read well. For example, within the first 25
Lessons in NRS, the learner progresses from the identificetion of single letter/
sound correspondences to the deocoding of short, simple sentences. The basic
reading acquisition task in NRS is the transfer from the use of exclusively audi-
tory symbols for lmguaéo coaprehension to the use of visual symboks for the conm-
prehension of the same message. This firast occurs in the teacher-led sequences
where there i3 a transfer from an auditory to a graphemic stimulus. In NRS, the
algoriths serves to teach what is probably the most difficult task of the learn-
ing-to-read process, the blending of sounds into words and the acquisition of the
concept of a word. Mastery behavior in NRS is a relative term. Within the first
six Levels of NRS mastery bshavior consists of the unprompted application of the
skills contained in the blending algorithm. Comprehension mastery includes a
large recognition vocabulary presented within the context of various types of
syntactic patterns. '

Upon entering MRS, the learnsr is presumed to have the skills assoclated
with competence in oral language at age five or six. The use of imitation or

modeling in the early sequances takes advantage of the skills alrsady in the
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learner's repertoire. Ais the Lessons in MRS progress, units or tasks that werse
once quite distinct become grouped into larger units. This is a principle run-
ning through the entire progranm,
Strategies Related to Basic Learning Cycle Variables

The discriminative stimuli for decoding are graphemic units and, later,
syntactic units of various sizes. For coaprehension, the units are words and
varieties of syntactic patterns. Questions are used in NRS to focus the atten-
ticrn of the learner on specific syntactic patterns. The basic strategy for the
selection of graphemic stimuii in NRS is to present to the learner only those
units which follow the alphibetic principle. Presentation of "sight words”
is an exception to this, and prepu‘oé the learner for variations from the norm.
Strategies in MRS for stimulus presentation include stimulus pairing, si:arpening
of stimulus control by presenting the discriminative stimulus in context, match-
ing to sample, prompting and fading of prompts, and the use of both formal and
thematic proapts. (See Saaple Lesson 1)

The fundamental inferred response throughout the decoding strand is the
simple association. Covert interaction of the learner is facilitated in several
wayss limiting the number of associations to be learned at a given time, placing
easily oonfused associations at a distance, introducing only one sound at a time
for a given graphems, and the use of diacritical marks for vowels that would
othorv;lo look alike. Discriminations are prompted, practiced and introduced
with contrast. There are strategies to promote generalization, and strategies
to facilitate nemory.

Written responses, limited to marking of various typ=s (not script), are
indications that the desired covert response has ocourred. Application of the
"blackout technique®, a method for measuring the extent to which responses are
dependent upon the ocontent or inferred responses of the program, shows that the

contingencies for the critical response are, for the most part, met. Sev-
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ersl strategles related to responses are employed in KRS: rehearsal of new re-
sponses in the immediate follow-up of workbook pages, use of oral responses
already in the learner's repertoire, gradual raising of the acceptable level
of correct response by successivs approximations, shaping of responses by dif-
ferential reinforcement, and fading of prompts until the rssponse is produced
independently.  (See Sample Lesson 2)

To complets the thrse-teram contingency, the respcrse must be "sensed” in
some way. In NBS, much svaluation must be self-evaluation by the learner. In
cassetts.led instruction, thes responses can only be corrected or confirmed.
However, great attention has been given to the strategy of providing a;;propriate
fesdback to ths learnmer on the tape sc that he will know if the response was cor-
ract. .

NRS makes ample use of intermittent reinforcement as a strategy once thes
learner has acquired the basic skills of a sequence. Other types of reinforce-
ment include: (1) &tistie and p];ming arrangement of pages; (2) immediate
feedback of knowledge of results; (3) the possibility of a kigh level of success.

Contingenocy ement and Assessment of Effects

Analysis of the contingent relationships buillt into the instrustional materials
was made by using the blackout technique (Holland, 1967). This is a method for
measuring the utc-nt to which the responses in a self-instructional program are
dependent on the content (inferred responses) of the prograx. This technique
was applied to the various sequences analyzed, without, however, completing
the process by a validation of the judgments made. Where variations from an
acceptable low blackout ratio occurred, recommendations were made either to re-

vise the sequence or ta.justify the high blackout ratio in some VaY .

Empirical validation of these’ findings on student errors and student prog-

ress is necessary. It seems from the data that redundancies in the materials

7




-7~
might be further eliminated for faster learners. Attention should also be given
%o the modse of correction of errors. Empirical data should give accurate in-
formation about the degree of attention to text required in NRS.
Conelusions

It is through the instructional strategy that learning theory enters the
classroom. Thls study demonstrates and makes more explicit one designer's mode
of introdueing behavioral learning principles into ths sequences of a structured
eurriculun. The analysis makes evident four main principles of instruction:

(1) making explicit use of knowledge about the capsbilities of the learner for
whom the matarials have been designed; (2) structuring language units so that
they can be readily grasped by the learner; (3) identifying a progression of
effective sequence types; and (4) specifying the contingencies of reinforcement.

The greatest contribution of this particular curriculua to knowledge of
instruction in reading acquisition is the careful :léontiﬁcation and sequencing
of stimull for lesarning to read, together with contingencies which focus atten-
tion on these stimuli. The greatest wealmess of NRS 1lies in the lack of a complste
rgensing® unit for evaluation of student responses in a continuous manner. The
design task analyais, as elaborated in the materials, displsys s good "match"
with experimental task analyses described in the liforaturo of ressarch on reading
acquisition. Still more preclss measures need to be applied to the sequences
of KRS to indicate the prediotability of the strategies described.

Specifically, the results show that a successful relationship has been
established by design between how things are presented to the learner and how they
are learned. The design does incorporate a theory of instruction. This theory
is presented as a set of principles for instruction in reading acquisition (see




Bducational Implications
This study has addressed the issue of guality instruction. Curriculum

investigations in the past have been directed mainly toward understanding ths
effects of instmetional conditions on achievement. This study, instead, looks
at ths instructional conditions themselwves. If underlying princirles can be
artisulated clearly enough, successful procedurss may be replicated by other cde-
signers. .zis study has presented soms of these principles and a method for
identifying them within structured curricilum products.

The power of the design of NRS lies in the clear identification of operants
defined by the three-term contingencﬁ stimulus, response, and reinforcemsnt.
Construct validity of an instructional program can be established by means of these
identifications. Quality instruction in the future may be provided by producing
validated instructional sequences for specified groups of learners. The produc-

tion and aRa}ysis of RS is s move in this direction.
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Table 1
Instructional Principles Related to Reading Skills

Those relating to the use of knowledge about the capabilities of the learner

(a) Develop lenguage skills which are weak like segmentation (applied to
words and word patterns), assoclation of sounds and symbols, and sound
matching. B

(b) Use natural syntax to enhance reading ability.

{c¢) Provide an organizational structure for bringing sound and syﬁbol to-
gether.

Thoss relating to structuring the units of knowledze (in NRS, language units)

so that they can be readily grasped

(a) Provide for stimulus identification by presenting stimuli first in iso-
lation and then very soon afterwards in context.

(b) Use as stimuli the regular elements of language first so as to avoid
heavy tax on memory.

(e) Teach the r&ading of large graphemic units; do not limit the instruction
to suall or isolated graphemic units.

(d) Parallel auditory discrimination with visual discrimination; use the
teacher'®s voice in early instruction and a taped voice in later instruction.

(o) "Force" the rsader's attention onto a variety of structural patterns,
including longer and more complex sentences.

Thoss relating to the identification of a progression of effective sequence

types

(a) Group instructional sequences according to the response types required

of the learner; i.e., perform a task analysis at the theoretical lavel.
(b) Provide ample practice so that the learner will generalize across individ-
ual instructional sequences to the rule that graphemic units form patterns

that translate into sounds already known in spoken language.
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(c)' lPresent all types of language‘patterns as earlj as p‘o;sil‘:le in their:
siilplost fo | _ '

(d) Do not presume that the learner has the responses nseded; provide for
the teaching of the needéd responses.

Those relating to o;)ntingencies of reinforcement

(a) Enploy alreacky knoun responses.,

(b) Metch decoding rules with grammar rules when designing the language for- -

mats to be read.

(c) Focus the learner's attention on the relevant atimuli;.

(d4) Iink available vocal responses to concrote stimill on the printed page
and reward behavior for identifying such stimuli.

‘(e) Make attention to language elements a contingency for reinforcsaent.

Table 2

Instructional Principles Related to the Management of Instruction
Provide a problem-solving :.rule‘ (algorithm) for the previously identified
difficult tasks of the skill to be taught. '
(a) NRS provides the blending algorithm for what is probably the most diffi-~ ..

cult task for the beginning reader, combining sounds to make & word.
Provide for task analysis at the level of programming variables. This enables
the designer to build skill in a oumulative manner by gradually increasing |
the complexity of the sequence without changing the basic nature of the task.
Provide for implementing the law of effect by making the reinforcement’ contin- ’
gent on production of the critical response. |
Frovide for concept formation by providing many examples of the concept to
be learned. The largs number of short instructional sequences in NRS serve

this purpose.
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